The article quantifies the sources of manufacturing export growth in Croatia. The research objectives are achieved by applying the constant market share method (C.M.S.) and input-output model. While the C.M.S. method quantifies the factors which explain trends in manufacturing exports, the input-output method quantifies the impacts of manufacturing exports on other domestic sectors. The obtained results show that after the E.U. accession export performance of the Croatian manufacturing industry have substantially improved. The results indicate that a gain in competitiveness in the Croatian manufacturing industry was the most important factor which determined the increasing share of national companies in a period from 2013 to 2015. Besides the manufacturing industry, export growth indirectly contributes to better performance of all domestic producers included in the value added chain of exporters. Indirect effects are the most pronounced for agriculture, trade, transport and business services.
Introduction
The main goal of the research is to explore the sources of export growth of Croatian manufacturing and to quantify the overall contribution of the export of manufactured products on the national economy. This study on manufacturing is motivated by its importance for the national economy and it tries to provide empirical evidence on the sources of export growth and therefore enable a comparison to other European Union (E.U.) countries because Croatia was rarely included in the previous studies on the E.U. and its new member states (N.M.S.) countries. As manufacturing is one of the most important Croatian economic sectors, development in that sector indirectly contributes to other economic sectors.
The hypothesis of the research is that the Croatian manufacturing industry was continuously decreasing its share on the global and E.U. market up to 2013 as a consequence of weak international competitiveness which contributed to prolonging the economic recession in the overall value added chain of manufacturing. E.U. membership in 2013, however, changed the course of events and reversed the trend in the manufacturing industry. The study employs two complementary methods: a constant market share (C.M.S.) and an input output analysis. The methodological background of the C.M.S. method was developed and first applied in research conducted by Tyszynski (1951) followed by further methodological and empirical improvements proposed by numerous authors referenced in the methodological part of the paper. Leontief (1986) defined the input-output model as an adaptation of the neoclassical Walras' general equilibrium model to the empirical quantitative interdependence among economic sectors. While the C.M.S. identifies the factors which explain trends in manufacturing exports, the input-output method goes one step further and quantifies the indirect and induced effects of manufacturing exports on other domestic sectors. The geographical and product structure as well as international competitiveness of producers affect not only manufacturing but also economic activity of all units included in the value added chain of manufacturing.
An empirical study on the performance and the contribution of Croatian manufacturing exports in the period prior and after the E.U. accession is conducted for the first time. It provides empirical evidence on the impact of the accession, on the intensity of international integration, and export competitiveness of Croatian manufacturing industry. Most previous studies usually focus on the E.U. or the N.M.S. which joined the E.U. in 2004 and 2007. In the interpretation of the results obtained it must be taken into account global economic and trade conditions. The analysed period was characterised by relatively stable economic growth of Croatian main trading partners as well as favourable trade conditions especially with the E.U. countries. However, recent trade restricting measures, introduced by U.S.A., have given rise to fears about a further undermining of the multilateral trading system with possible negative impacts on complex global value chains (European Commission, 2018) .
The introductory section is followed by the literature review. The methodology is explained in the third part of this article. The fourth part of the paper is devoted to the analysis of the obtained results which includes: the analysis of Croatian manufacturing trade performance, the analysis of export decomposition in the geographical, product and competitiveness effect (CE) and the input-output analysis. The article ends with a conclusion.
Literature review
For small economies like Croatia, export is substantial in sustaining economic growth and development. Export growth has contributed significantly in terms of capital inflows, employment, expansion of industry and widening the production base. The subject of the research is very complex due to a broad impact, both on the micro and macro level, i.e., impact on production, consumers, the interdependency of certain manufacturing sectors and the effects on the national economy.
In research on the relationship between export and economic growth, the most important arguments in favor of the positive role of export growth on domestic economy are spillover effects and price equalisation. Large literature on knowledge spillovers from foreign direct investment (F.D.I.) has subsequently emerged, both theoretically (Romer, 1987; Grossman, Helpman, 1991) as well as empirically (Keller, 2004) . Recent literature in this field is more oriented towards measuring net trade and quantification of the value added content of trade (Belke, Wang, 2006; Daudin, Schweisguth, 2011; Johnson, Noguera, 2012) . The results are sensitive to variations in sector composition of exports. In exports of manufacturing industries, because of higher vertical integration, the share of domestic value added in exports is, as a whole, lower, although high variations are recorded. This suggests that internal E.U. innovativeness and efficiency is probably much more important for the level and growth of the E.U.27 G.D.P. than its external competitiveness. Empirical and comparative research of other countries often finds that the value added content in exports represents a lower share in terms of total value added of the economy in comparison to the exports coefficient with respect to gross production. Researchers (Fujii and Ascarraga, 2012) found an explanation for the low domestic value added in manufacturing exports in the fact that indirect value added represents a low proportion of the value added content in exports, which is a result of weak linkages of export activities with the rest of the national economy, especially with the same manufacturing activities.
The identification of key economic sectors was usually based on the input-output model which was a convenient tool to identify the intensity of backward linkages in value added chains of domestic producers. Based on the input-output methodology, the role of each sector in the national economy regarding its contribution to the overall production, value added, and employment can be determined. Balla (2014) , based on input-output tables disaggregated to 13 sectors, identified the key economic sectors for Romania, Slovakia and Hungary. Sidlauskait_ e and Mi skinis (2013) used the input-output model in an analysis of the production and trade structure in the Baltic countries. They analyzed the backward and forward inter-industry linkages of manufacturing and service industries and found that the share of sectors creating a lower value added had decreased, and a deeper economic integration was observed in the majority of industrial sectors of the Baltic countries. They estimated that backward linkages for the food industry for internal interdependence in 2009 was above average and ranged between 73% for Lithuania and 96.8% in Latvia. This percentage of output growth was indirectly induced by the increase of demand for products from a certain sector.
In the recent literature for European transition economies, factors behind trends in manufacturing industry exports were the subject of numerous researches, especially for the group of NMS countries which joined EU in 2004 and 2008 (Dritsakis, 2004; Funke, Ruhwedel, 2005; Gherman, Stefan, 2015; Brodzicki, 2015) . Authors often conducted comparative studies on a sample which included a group of N.M.S. countries or the entire E.U. As a country outside the E.U. until 2013, Croatia is usually not included in those surveys on export competitiveness of the manufacturing industry. Surveys differ in period covered, sample size and methods used, but some general conclusion on the factors behind different trends in various countries can be reached. In general, N.M.S. countries which were able to increase international competitiveness and improve the product mix according to the possibilities offered by the E.U. market, significantly benefited from E.U. accession.
Different aspects of the Croatian export growth have been investigated in many papers. Recent studies by domestic authors are mostly oriented on the analysis of export competitiveness and comparative advantages (Mikic and Lukinic, 2004; Vuksic, 2007; Buturac, 2009; Stojcic et al., 2012) . The common conclusion stemming from these studies is that reductions in unit labor costs, improvements in productivity and inflow of F.D.I. have a positive effect on the competitiveness of Croatian exports. Also, most exports are achieved in less sophisticated industries with low technology intensity and low value added. The comparison among manufacturing sectors reveals that export competitiveness shows modest growth in the engineering sector, stagnation in the chemical industry, oscillation in the shipbuilding industry and significant fall in the textile and clothing industry (Buturac, 2008) . The abovementioned studies which were conducted at the industry level, were followed by research based on econometric analysis at the firm level (Stoj ci c, 2012; Stoj ci c et al., 2014) . Stoj ci c (2012) modelled the export competitiveness of firms as a function of their activities, characteristics, and features of their environment. The obtained results are in line with theoretical predictions about the behaviour of price competitive firms. In building their international position, Croatian exporters rely on cost reductions and improvements in labor productivity.
Systematic empirical research on factors behind the trends in Croatian manufacturing exports and their contribution to other economic sectors has not been conducted except for a limited number of sectors such as the textile and wood industries (Buturac, Lovrin cevi c, Mikuli c, 2014 ; Lovrin cevi c, Buturac, Mikuli c, 2015) .
Methodology

Introduction
The proposed research uses two methodological concepts: C.M.S. analysis and input-output method. While C.M.S. identifies the sources of export growth of different branches of manufacturing, the input-output method quantifies the impact of exports on other domestic sectors. The applied complementary methods have been determined in accordance to the research goal, hypothesis, as well as, data sources. Several recent studies, which explore export competitiveness of manufacturing industry, relied on the G.M.M. method of dynamic panel analysis (Stiebale, 2008; Bellone et al., 2010 , Stoj ci c, 2012 .
Constant market share methodology
The C.M.S. analysis is applied to quantify export performance and sources of international competitiveness of Croatian manufacturing. In economic literature, various factors have been identified as potential factors behind the decreasing share of exports in the total world trade: a. National exports in manufacturing may be concentrated on products that are experiencing a lack of demand; b. The concentration of exports of manufactured products to relatively stagnant regions; c. Weak international competitiveness of the domestic manufacturing.
The C.M.S. is able to explain these effects in the case of Croatian manufacturing. The C.M.S. method was first applied in research conducted by Tyszynski (1951) .
Methodological and empirical improvements of the C.M.S. technique were proposed by numerous authors who all used a similar concept (Baldwin 1958; Leamer and Stern 1970; Richardson 1971; Jempa 1986; Fagerberg and Sollie 1987; Merkies and van der Meer 1988; Milana 1988; Kapur 1991) .
According to the C.M.S. concept, the export performance of a certain industry mainly depends on product composition, geographical distribution of the exports, and the level of international competitiveness. Trends in export of Croatian manufacturing based on this methodology could be decomposed in three different parts.
According to the revised version of the CMS (Milana 1988) ; trends in total exports can be decomposed into four components:
The TE is calculated as follows:
The CE:
The PE:
The GE:
The residual effect equals the difference between the TE and individual components:
where: The C.M.S. method reveals that, even if a country maintains its share of every product in every market, it still can have a decrease in its aggregate market share if it exports to markets that grow more slowly than the world's average. The CE is the capacity of a country to increase its market share due to competitiveness factors only, independent of structural developments in the market or in the product trade pattern. If a country only exports certain traditional products for which international demand is growing slowly compared to other products, then its total export market share of world trade will decline even if this country succeeds in maintaining its market share in these traditional products. A similar reason holds for the geographical distribution of export markets. Therefore better export performance is achieved through a pattern of exports oriented towards the most dynamic market and products in world trade (Skriner, 2009 ).
The CMS model was used to explore the sources of export growth of Croatian manufacturing in the global market as well as E.U. 15 and E.U. 27 markets from [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] . The analysis of changes in export shares is based on three sub-periods, Table 1 . Description of effects in the C.M.S. model.
Effect
Description of meaning Total Effect (T.E.) The total effect (T.E.) measures the annual change of a certain industry's aggregate export share in world trade. A positive value suggests that the exports of a certain industry expanded faster compared to the rest of the world, while a negative value indicates the opposite. Competitiveness Effect (C.E.)
The competitiveness effect (C.E.) reveals the capacity of a certain industry to increase its market share due to competitiveness factors only, independent of structural developments in markets or in a product trade pattern. A positive value indicates a competitive advantage of the exports of a certain industry compared to the rest of the world, while a negative value indicates a disadvantage. Product Effect (P.E.)
The product effect (P.E.) is part of export growth attributed to the composition of a certain industry's export by commodities. The product effect is positive if export is concentrated in commodities in which world demand is growing rapidly. Geographical Effect (G.E.)
The geographical effect (G.E.) measures the effect related to the geographical breakdown of exports. This effect is positive if the industry's export is concentrated in markets which have been experiencing rapid growth. A negative value shows that the exports of a certain industry are directed to markets in which demand is growing slower than in international trade. Residual Effect (R.E.)
Residual effect (R.E.) captures the difference between the actual export growth and the growth that would have occurred if the export shares remained constant. Source: Authors' calculations based on Milana (1988) . 2001-2005, 2006-2010, and 2011-2015 . The formation of three sub-periods makes the analysis more plausible and avoids issues related to business cycles. The export data set was obtained from the UN Comtrade database.
1 The data set is disaggregated at the two HTS 2 code level. Data values are expressed in current million euros. The referent period is 2001-2015.
The C.M.S. method presents a convenient analytical framework, but the application and interpretation of the method has some limitations which must be taken into account (Ahmadi-Esfahani 2006) . The most significant limitation is that the C.M.S. is applied to a discrete time period. Milana (1988) proposes a satisfactory solution for this limitation, by applying the decomposition to discrete observations at the beginning and the end of the period. The Milana model (1988) has been extended using dynamic development, with the decomposition method applied to each observation of the time horizon, and the results of the C.M.S. analysis are time series. The interpretation of the residual effect is not as straightforward as the interpretation of competitiveness, the product, or the G.E. A negative residual implies a failure in maintaining CMSs and according to the basic assumption 3 of the C.M.S. analysis this residual is related to changes in relative prices. However, the basic assumption ignores the impact of numerous other factors that affect the stability of the country's exports. The most important being: differences in quality, development of new exports; improvements in the efficiency of marketing or in the terms of financing export activities. In spite of those limitations and constraints, the dynamic consideration of the C.M.S. analysis in general, successfully identifies changes in the trade structure and competitiveness over time.
Concept of multipliers in the input-output model
Changes in the export of manufacturing, besides direct impact on exporters, have a significant impact on the rest of the economy related to the value added chain of the manufacturing. An indirect impact is assessed through an input-output model which is able to quantify the total contribution of exports to the national economy. In this work, a concept of input-output analysis with the open model is employed when indirect effects are estimated, while induced effects which are related to changes in household sector consumption are employed to quantify induced effects. A limited data set is the main obstacle for an estimation of a closed model with additional forward induced effects for the Croatian economy.
The input-output analysis is based on a static presentation of the structural relationship among different industries in the national economy. An analytical approach is generally oriented on the estimation of the impact that the final demand has on domestic output, gross value added, employment, and prices. The concept of an inter-sectoral relationship between economic units is very old, but usually Wassily Leontief is considered the main developer of the input-output analysis (Ten Raa 2005 , Miller-Blair 2009 .
Input-output tables are used as a quantitative model suitable for economic analysis of interdependent industries at a national or regional level (D'Hernoncout et al. 2011) . In global markets, characterised by international competition and more complex production processes, the input-output analysis which enables the identification of supply chains on a domestic and international level is even more important. The techniques and areas covered by the input-output analysis are described in Ten Raa (2005) and Blair and Miller (2009) .
In the input-output framework, matrix A usually presents a technical coefficient matrix (ratios of inputs of each industry in the gross output), x is a vector of gross output and y a vector of final demand. The model could be specified in terms of total technical coefficients (domestic and imported intermediates) or in terms of domestic technical coefficients which describe only part of the value added chain related to deliveries between domestic producers. As Eurostat recommends official tables to be published separately for the domestic and imported component of technical coefficients, this type of model is used in the research.
A linear equation system can be presented in matrix form where:
A D ¼ matrix of input coefficients for domestic intermediates (technology matrix comprising n rows and n columns with elements a ij as defined in the previous paragraph, according to data availability n ¼ 64 in this study) 4 I ¼ unit matrix (n x n matrix with value 1 on the main diagonal and value 0 on the other cells)
of final demand (final expenditures of households, government, nonprofit institutions serving households, gross investments and exports)
x ¼ vector of output.
The following set of equations can be derived in the input-output model (Soklis 2009 ):
The solution of this linear equation system is:
Matrix algebra is further used in multiplying a matrix of unit inputs (domestic and intermediate consumption, employment, and value added) with the total domestic gross output induced by foreign demand:
V is the value of inputs (vector of value added, intermediate consumption and employment) and v is a technical input coefficient (input component per unit of output as recorded in base year V/Y).
Vector A D x reflects the requirements for intermediates, while vector y represents the exogenous aggregate final demand. The matrix (I -A D ) is usually called the Leontief matrix for domestic products. On the diagonal of this matrix the net output is given for each sector with positive coefficients (revenues), while the rest of the matrix covers the input requirements with negative coefficients (costs). The Leontief inverse for domestic production (I -A D ) À1 reflects direct and indirect requirements for intermediates. In the estimation of multiplicative effects on the domestic economy it is crucial to identify the proportion of domestic intermediates which are used in the production process of an industry. The higher the share of domestic intermediate inputs, the more significant indirect effect is expected and vice versa. The notion of multipliers rests upon the difference between the initial effect of an exogenous change in final demand (in our case, the change in foreign demand for manufacturing industry products) and the TEs of that change on the domestic economy. The intensity of backward linkages of certain economic sectors is usually defined as changes at the level of the economy produced by one unit change in a sector's final demand. It can be expressed in the form of a multiplier or as a percentage of indirect effects in the direct change of demand. An output multiplier for exports of manufacturing is defined as the total value of production of all domestic sectors that is necessary to meet the value of final demand for manufacturing. It is worth noting that a multiplier is effective in both directions. Deterioration in international competitiveness which induces export decrease, directly affects revenues of exporters, but also has a negative impact on other domestic industries which are part of the supply chain.
Results
The Croatian manufacturing industry has experienced significant structural adjustments and changes in the period from 1995 to 2015 (Buturac, 2017) . These processes have been additionally spurred by the E.U. accession process and the emergence of the global economic crisis. The latest trends on the international markets are characterised by a fall in demand and a strengthening of competitive pressures. The analysis begins with the overview of basic indicators and trends followed by C.M.S. analysis and input-output analysis.
Trade performance of croatian manufacturing: Basic indicators and trends
The key characteristics of the Croatian manufacturing industry in international trade are the growth of export orientation, trade deficit, emphasising manufacturing and market concentration. The Croatian manufacturing industry had approximately e10.8 million in export in 2015. At the same time, due to significantly bigger import than export a foreign-trade deficit was present (Table 2) . Its size was determined before the deficit with the E.U. As opposed to that, a profit was registered in trading with the Central European Free Trade Agreement (C.E.F.T.A.). With a modest 0.3% share in total world exports Croatia confirms that it has not used its export potential and it has not been orientated enough in export in the manufacturing sector. According to Bezi c et al (2011) one of the main reasons of the weakened export competitiveness is insufficient investment in production which would speed up adjustment of the Croatian manufacturing industry to the competitive conditions at the international market. This weakened connection results in reduced innovating competences of the manufacturing industries.
The most important export markets for Croatian manufacturing are the E.U. 15, which make up 43.7% of the total export. It is followed by N.M.S. 12 which has a 22.9% share of total export and a 17.9% share of the C.E.F.T.A. market. The global economic crisis that started in the middle of 2008 had negative consequences on the Croatian economy (Buturac, Teodorovi c, 2012) . The first to be hit by the crisis were the traditional export sectors: the textile industry, the leather and shoe industry, as well as wood and furniture manufacturing. The economic recovery of the E.U. in 2010 and 2011 positively reflected on the export movement in the Croatian manufacturing industry. On the other hand, in the conditions of recession in Croatia, real depreciation and falling domestic demand have contributed to an increase in the export of low-tech industries (Bogdan, et al 2015) . However, there was no positive shift in the growth of medium-and high-tech exports. Total export growth intensified with Croatia's accession to the E.U. (after 2013) (Figure 1 ). In comparison to the period between 2010-2012 export in the manufacturing industry grew an average of 2.6% per year, and in the period between 2013-2015 it grew up to 6.4%.
Export decomposition in the geographical, product and competitiveness effect
The C.M.S. effects -the T.E., the C.E., the P.E. and the G.E. have been calculated for the export of the Croatian manufacturing industry on the global market as well as separately for the E.U. 15, N.M.S. 12 and C.E.F.T.A. markets (Table 3) . 5 A positive value of individual effects indicates a gain in the market share of the Croatian manufacturing industry while a negative value indicates a loss.
Regarding the T.E. in the global market, negative signs are recorded in 2009 and in the period 2011-2012. While in 2009 the T.E. is primarily attributable to the negative C.E., in 2012 negative sign of the T.E. is a consequence of the P.E. and in 2012 a mix of the P.E. and G.E. The result obtained in 2009 reveals the inability of Croatian manufacturing to increase its market share due to competitiveness factors, independently of structural developments in the market or in the product trade patterns. However after the E.U. accession international competitiveness of the manufacturing industry has substantially improved. In the period 2013-2015 competitiveness and TEs were estimated to be positive. A mild economic recovery of E.U. markets (2011) (2012) has not positively affected the exports of Croatian manufacturing. However the continuation of economic growth in the main EU trading partners in the period 2013-2015 coupled with the full membership status which cancelled any non-tariff barrier for Croatian exports, contributed to the recovery in export competitiveness of Croatian manufacturing. At the same time, in comparison with other analysed markets, the strongest growth in export competitiveness was on N.M.S. 12 markets. Observing E.U. 15 markets the most significant growth in export competitiveness was recorded in 2015 (C.E. ¼ 0.0981).
Although the P.E. was negative in some years of the period 2011-2013, it is very close to zero. It can be concluded that after the Croatian accession to the E.U., the product mix of exported manufacturing products on the European market (C.E.F.T.A., E.U. 15, and N.M.S. 12) has not been an obstacle for export expansion. It confirms the fact that the Croatian export of manufacturing is concentrated on commodities in which European demand is relatively stable.
The G.E. on separated markets was mostly negative in the period 2011-2015. It reveals an unfavourable geographical export structure of the Croatian manufacturing industry due to a high export concentration to markets in which demand is growing slower (Bosnia and Herzegovina, Slovenia, and Italy) in comparison to the world market.
6
In general, it is obvious that the loss or gain of competitiveness of Croatian manufacturing is the most important factor which determines its share of the international market. The impact of product structure is more or less neutral while regional reorientation of export to countries with stable growth of international trade could be helpful for export performance of Croatian manufacturing.
Besides identifying different effects on the level of the total manufacturing industry, the C.M.S. model is able to give insight into export performance among various manufacturing sectors. In the period from 2001 to 2015 most sectors noticed a growth of export shares in total world exports (Table 4) . These sectors represent a significant part of the total export structure of the Croatian manufacturing industry. The distribution of the C.E. and the P.E. according to manufacturing sectors reveal the positive values of CEs for the world market in most products (Table 5) .
However, the results obtained for individual markets indicate significant difference between E.U. 15, N.M.S. 12 and C.E.F.T.A. markets. While the export competitiveness of most manufacturing sectors increased on E.U. 15 and N.M.S. 12 markets, on C.E.F.T.A. market decreased. The loss of competitiveness on C.E.F.T.A. could be explained by decreasing of the price competitiveness after Croatian accession to the E.U.
7 It is extremely highlighted in the food sector (Buturac and Vizek, 2015) . contributed to the Croatian manufacturing industry specialised in fast-growing sectors and export markets, to compensate for the loss of export competitiveness in other sectors.
Although the competitive edge of the manufacturing industry in the Croatian economy is improving, a multiplying effect, in terms of the total economy, gross value added, and employment, remains stable. These effects are more thoroughly analysed in the following section. 
Input-output analysis
This section presents estimates of contribution of manufacturing exports to the domestic economic activity based on input-output model. The official I/O tables for the Croatian economy cover data for 2010. I/O tables are usually published with a considerable delay, but because of limited technology changes in the short run, this approach could give a useful insight into the importance of Croatian manufacturing. The manufacturing industry comprises division B in the Classification of Products by Activities (C.P.A.) 2007 classification and the analyses will cover all sections according to data availability. In terms of input-output model, exports present a component of final demand which is directly delivered abroad by domestic producers. The total Croatian Gross Value Added (G.V.A.) related to manufacturing exports is higher than the direct effect because of additional indirect and induced activity of other producers included in the value added chain as described in the methodological part of the paper. The concept of G.V.A. measure only net effect on income of resident sectors, i.e., intermediate goods used up in the production process are deducted from the gross output. The total contribution in terms of value added and employment as well as structure of direct, indirect and induced effects are presented by Figure 2 and Figure 3 .
The input-output model, besides overall contribution on the level of national economy, could provide a detailed estimate of G.V.A. and employment effects for homogeneous branches. The homogeneous branch in the input-output table consists of a grouping of units of homogeneous production. The homogeneous branch produces those goods or services specified in the classification and only those products (Eurostat, 1996) . Units of homogeneous production cannot usually be observed directly but statistical offices use appropriate methods and rearrange economic flows in order to express them in terms of homogeneous branches. Calculations based on the input-output model are conducted on the branch level according to availability of technical coefficients (65 C.P.A. groups). However, production units are grouped in sectors as presented by Table 6 for the purpose of presenting the results.
Manufacturing exports induced approximately 57 billion H.R.K. in 2015 in indirect and induced impacts on other domestic producers included in the value added chain. The contribution of exports to the Croatian economy is more intense in the recent period as a result of an upward trend after the E.U. accession and improved Approximately one fifth of the overall Croatian G.V.A. is induced by manufacturing exports and an upward trend could be noticed in the recent period. Almost half of the total value added in the manufacturing industry could be attributed to the export activity. Producers of agricultural products, transport and trade and business services indirectly also benefit from manufacturing exports. Those producers deliver intermediate goods to exporters or supply goods for personal consumption financed by income of employees engaged by exporters. In 2015 approximately 340,000 jobs were induced by manufacturing exports.
If indirect and induced effects are included, it can be concluded that more than 50% of jobs in the manufacturing industry are directly or indirectly related to manufacturing exports. If international competitiveness continues to improve in the next period, manufacturing exports could give significant contribution in decreasing the unemployment rate and therefore positively influence the living standard of households.
From a macroeconomic perspective, growth potential of manufacturing exports could be the most important factor in speeding up the convergence process through inclusion in global value added chains, adoption of new technologies and productivity increase. The Croatian economy was strongly affected by the global recession and recorded a negative growth rate continuously in the last two years. Export performance of the manufacturing industry in the period after joining the E.U. gave a strong stimulus to the overall activity. In absolute terms, the most important contribution of exports to economic growth have been related to traditional branches as food products, beverages and tobacco, textiles and wearing apparel, leather products and metal products except machinery. Access to the large E.U. market without any trade barriers helped Croatian producers to expand exports of relatively low tech products based on less expensive labour. More intense integration in global value chains and export growth is evident in certain more sophisticated branches as production of furniture, pharmaceutical products, and motor vehicles. Although in absolute terms their contribution is lower in comparison to traditional branches, those sectors could potentially become the key sectors of Croatian export-led growth in the future. According to Kersan-Skabi c (2017) Croatia has achieved worse results than other E.U. members regarding global value chain participation. In addition, the highest index of global value chain has been found for chemical products and transport equipment.
As can be seen from Table 9 if overall effects of manufacturing exports are excluded, the rest of economy is still in a downward trend, i.e., still records negative growth rates. Producers which are primarily oriented to the household and government sector are operating in a stagnant environment because of the weak domestic demand related to budget constraints and the overall socioeconomic and demographic situation. On the other side, producers included in international trade benefited from the positive economic trends in global and especially the E.U. market and recorded a significant growth rate in the recent period. Positive trends could potentially pull the rest of the economy but exporters should continuously improve international competitiveness as well as adjust geographical and product mix in accordance with global demand.
Robustness of the results
The main assumption of the input-output model is the existence of fixed technological coefficients defined as a ij D (i.e., the share of intermediate inputs delivered by sector i to sector j in the output value of sector j is assumed to be constant). The results presented in Tables 7-11 are all calculated by equations described in the methodological part of the paper holding elements of matrix A fixed (based on the 2010 input-output table). However, technology could be changed in a longer period as a result of the implementation of more efficient production processes, the use of modern I.C.T. technologies, changes of relative prices and other factors (Miller and Blair, 2009 ). Besides assumption on constant technical coefficient, an additional disadvantage of I.O. approach is related to the application of the constant share of domestic and imported intermediates. This could result in biased estimates if the change in relative prices is likely to not only affect the composition of exports, but also the composition of imports, and thus the input-output coefficients themselves. The official input-output tables for a more recent period are still not available. The application of certain statistical techniques and the availability of partial data for a recent period (output or total final demand by products) could be used in an estimation of the technical coefficient for a more recent period. Although, in the short run, the assumption on stability of input-output coefficients is not violated (because technology is not rapidly changing), in the medium or long run, connections between domestic sectors may change due to technological improvements, trends in relative prices or changes in the institutional environment. The shorter distance between the periods described in the I-O table and reference year for estimates of variables of interest leads to improving reliability of the I-O model. Given that the stagnation of investment activities in the recession period limited the potential for technological changes in Croatia, full E.U. membership in 2013 lead to changes in the institutional environment which may potentially affect input-output coefficients due to changing trends in international trade. A methodology of construction of updated input-output tables and an estimate of the Croatian input-output table for 2013 is presented in Mikuli c (2018) and is used in this paper to test the robustness of results on export contribution on variation of technological coefficients. The Table 10 . Generally, the introduction of updated technological coefficients did not significantly affect results on the export contribution to employment and economic activity. The overall impact which includes direct, indirect and induced effects for 2015 is slightly higher in terms of employment but lower in terms of GVA when updated coefficients are used. Although differences of T.E.s are in range up to 3% as estimated for 2015, the composition of effects changed. Updated technical coefficients point to a higher level of integration of domestic producers in the export value added chain. On the other hand, the restructuring of exporters resulted in productivity growth above the increase of labour costs. The lower share of compensation of employees in output resulted in lower induced effects if measured by updated technical coefficients. Regardless of the changed mix of effects, it can be concluded that results in terms of total contribution of exports to Croatian economy as presented above are robust.
Discussion and conclusion
Most of the new E.U. member states fully explored the advantages of the free movement of goods, labour and capital and significantly improved their export performance in the period after the E.U. accession. Fontuoura and Serodio (2017) analyses the export performance of N.M.S. based on the C.M.S. methodology and concluded that new E.U. members registered a major improvement in their export performance in periods from 1990 to 2013. International competitiveness improved already in the pre-accession sub-period, as a result of reforms implemented by these countries. Opposite to the experience of other N.M.S., Croatia with a limited share in total world exports hasn't used its export potential. In N.M.S. the C.E. played a dominant and major role in export growth (Fontuoura and Serodio, 2017) while the same effect for Croatia was usually negative or stagnant in the period to 2014. Only in the recent period has the competitiveness of Croatian exports substantially contributed to export performance. Both the geographical and P.E. were positive for N.M.S. in all sub-periods, except in the period from 2008-2013 when the global recession reduced exports of some important products to traditional international partners of N.M.S. It is interesting to note that the C.E. was strong enough to overcome a negative G.E. and P.E. and N.M.S. recorded relative export growth even in the period during the impact of global recession. According to the results of this article, although the competitiveness of Croatian export showed some positive signals even in 2011, other effects (geographical and product) dominated and the export performance of Croatian manufacturing was lagging behind N.M.S. However, the E.U. accession positively affected the total exports of the Croatian manufacturing industry.
Regarding export performance by sectors, N.M.S. recorded the best results in high and medium tech exports. Exports of the low tech manufacturing industry also recorded a weak but positive growth rate. Fontuoura and Serodio (2017) concluded that the most important contribution is related to the C.E.s which were especially pronounced for high and medium tech products. In the Croatian case, the best export performance is also related to products belonging to the high tech sector such as the production of machinery and equipment and motor vehicles. When all factors are put together, it can be concluded that Croatian export performance was more similar to the least successful N.M.S. countries such as Cyprus, Malta and Slovenia while the competitiveness of Croatian exporters was significantly reduced in comparison to the best performers, namely the Czech Republic, Slovakia or Hungary. Positive trends in international competitiveness of N.M.S. positively contributed to the economic growth, not only directly but also by integration of domestic producers in the overall value added chain. Stehrer (2013) conducted an input-output analyses based on the decomposition of economic growth on domestic and foreign demand and results suggested that the G.D.P. growth in E.U.-12 (similar to China) particularly benefitted from integration into the world production systems and value added exports. In the most countries, effects of international demand on G.V.A. growth are higher than recorded in old E.U. economies and a significant proportion of economic growth in N.M.S. is a result of improvements in international competitiveness. The most pronounced effects are recorded for the same set of economies identified as the best export performers by the C.M.S. method (the Czech Republic, Slovakia and Hungary) where export demand contributed to an average annual G.V.A. growth in the range above 3 percentage points in the long-term period 1995-2011. The results based on the input-output analysis highlight a negative impact of foreign demand on the Croatian economy in 2012 and 2013 while the E.U. accession and competiveness growth in the recent period significantly contributed to the recovery of the Croatian economy in the recent period.
Unfortunately, the input-output tables for the period prior to 2010 are not available for the Croatian economy and a comparison of export contribution for a long-term period is not possible. When interpreting the results one should take into consideration that the C.M.S. and the input-output model were based on specific assumptions about the economic environment. While the C.M.S. is more dynamic and oriented to changes in market shares during the analysed period, the input-output method is more static because it applies assumptions on fixed technological coefficients. However, those methods could provide a multidimensional overview of the same complex phenomenon. According to the C.M.S. results international competitiveness of the manufacturing industry was weaker, which therefore limited export contribution in Croatian economic growth during the total period of the transition.
The latest trends on international markets are characterised by a fall in demand and a strengthening of competitive pressures. In this context the ability of adjusting to new market circumstances and strengthening export competitiveness are especially important for achieving continuous economic growth. The main features of Croatian manufacturing in international trade are the increase in export orientation, a huge trade deficit and high level of export and import concentration. Although the Croatian manufacturing industry presented a certain resistance to the recession which started in 2008, the trends in the period between 2009 until the E.U. membership (2013) confirmed a deterioration of export performance which was primarily the consequence of decreasing export competitiveness. A suboptimal export performance is more related to a loss in competitiveness than product structure, especially on E.U. 15 and N.M.S. 12 markets. Besides the loss of export competitiveness, an unfavourable geographical export structure and high level of export concentration to stagnant markets, contributed to the negative G.E.s.
However, recent developments, after the E.U. accession in 2013, regarding competitiveness of the Croatian manufacturing industry were much more favourable and encouraging. This could be explained by the removal of all non-tariff barriers after the E.U. accession and reorientations towards foreign markets. As for different sectors, the manufacturing industry exhibited the most significant growth even during the recession period with positive competitiveness and P.E. A specialisation towards a more dynamic market and reorientation to the export of manufacturing products with a higher share of value added were crucial factors for the further increase of export competitiveness of the Croatian manufacturing industry.
The input-output method based on traditional multiplier principle, estimates the macroeconomic effects of exports on the national economy and depends on the overall macroeconomic framework. The model of economic growth of the Croatian economy in the prerecession period was primarily based on strong domestic demand of households and government. The competitiveness and importance of manufacturing exports was lagging behind in comparison to other transitional economies, especially N.M.S., where export of the manufacturing industry was one of the crucial factors behind strong economic growth prior to the global recession but also helped N.M.S. to overcome negative consequences of recession and pull back the rest of the economy in an upward economic trend.
On the other hand, weak performance of the Croatian manufacturing industry on the international market in the period before joining the E.U., together with limited domestic demand, resulted in prolonged recession of Croatian economy. Full liberalisation of trade, cancellation of all non-tariff barriers and other benefits related to the E.U. membership, helped Croatian exporters to improve overall competitiveness and in the recent period significantly contribute to the recovery of the Croatian economy. Contribution of manufacturing exports in terms of share in G.V.A. and employment increased to a level above 20%. Besides the manufacturing industry, export growth indirectly contributed to better performance of all domestic producers included in the value added chain of exporters. Indirect effects are the most pronounced for agriculture, trade, transport and business services. Total G.V.A. and employment induced by exports are almost three times higher than direct effects, i.e., export multiplier is in range of 2 to 3, depending on the specific product exported. While direct exporters employ approximately 140,000 people, a total impact on employment in the overall value added chain is around 340,000. Manufacturing exports, therefore, have an important role in the realisation of socio economic goals, the reduction of unemployment, the adoption of modern technologies and the integration of the Croatian economy in the E.U. and the global market. 3. The basic assumption of the C.M.S. approach is that a country's export share in world markets should remain unchanged over time. The theoretical foundations of this assumption are drawn from the idea that demand for exports in a given market from competing sources is a function of relative prices. This suggests that export shares will remain constant, except when relative prices vary. This establishes the validity of the constant share norm and suggests that the difference between the export growth implied by the constant-share norm and the actual export growth may be attributed to price changes. The discrepancy between the constant-share norm and actual performance has been labelled the competitiveness effect. Thus when a country fails to maintain its share in world markets, the competitiveness term will be negative and will indicate price increases for the country in question somewhat greater than its competitors. 4. In order to estimate induced effects by employing closed I/O model, matrix AD is extended by an additional row (share of gross wages and salaries in output for each sector) and an additional column which presents the structure of households' expenditures on final consumption on domestic goods and services. 5. In the calculations and interpretations of the results obtained, it is necessary to consider possible variations in foreign exchange rates. In order to mitigate the effect of foreign currency exchange rate fluctuations on the results obtained, euros were used instead of dollars. Namely, in the reference period, the euro experienced a significantly smaller variation in movement, measured by the standard deviation and coefficient of variation. 6. In 2015 Bosnia and Herzegovina, Italy and Slovenia accounted for 35.5% of the total export of the Croatian manufacturing industry. 7. It should be noted that the share of residual effect in TE is considerably higher for the C.E.F.T.A. market compared to E.U.-15 and N.S.M.-12. It can be explained by considerably greater importance of relative prices for exports to the C.E.F.T.A. market than to the E.U. and N.M.S. 12. Namely, C.E.F.T.A. is, measured by the GDP per capita and personal consumption per capita, significantly poorer market than E.U.-15 or N.M.S.-12. Therefore, this market is much more sensitive to price changes and dominated by price competitiveness. 8. This article aims to decompose sources of Croatian export growth and quantify the impact of exporting across various sectors and industries and does not include the analysis across the companies. In order to gain a more detailed insight into the effects of Croatia's accession to the E.U. on export competitiveness of Croatian firms, it is necessary to combine the results of the C.M.S. method with other scientifically justified and appropriate analytical tools such as dynamic panel analysis. This method has been applied in the research on export competitiveness of Croatian firms, but before Croatia joined the E.U. (Stoj ci c, 2012) . Stoj ci c (2012) modelled the export competitiveness of firms as a function of their activities, characteristics, and features of their environment.
The obtained results are in line with theoretical predictions about the behaviour of price competitive firms. In building their international position, Croatian exporters rely on cost reductions and improvements in labour productivity. After that research, Stoj ci c, Hashi and Telhaj (2013) explored the competitiveness of firms in transition E.U. economies and Croatia. Competitiveness measured by a firm's market share was defined as a function of several elements of firms' restructuring behaviour (e.g., improvements in cost-efficiency and labour productivity and investment in new machinery and equipment) as well as characteristics of firms and their environment, such as location, experience, technological intensity of their industries, and intensity of competition. In the struggle to retain, or expand, their market shares in the period under consideration, Croatian firms relied on the same factors and strategies as firms in other countries. Moreover, authors found more evidence of strategic restructuring in Croatia than in some of the other countries, as in Croatia the market share of firms was related to the productivity of investment in addition to labour productivity and unit labour costs. The results obtained showed there wasn't any significant difference in the behaviour of firms in advanced transition economies that are members of the E.U. and firms in Croatia. It suggested that Croatian firms have been able to catch up with their counterparts in countries in the advanced stages of transition. 9. Average annual export growth rate is calculated using the formula:
where X ¼ the value of export, T ¼ final year, n ¼ number of year 10. Relative deficit is defined as xÀm xþm Â 100, where x is the value of merchandise export, and m the value of merchandise import. 11. Index of trade (export) concentration is calculated using Hirschman index. It can be calculated as:
The values of Hirschman index range between 0 and 1. Values closer to 1 indicate more concentrated export structures.
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